Today's fast-paced world is becoming increasingly characterized by technology driven communication, which has transformed the world into a large global connected community with everincreasing outreach of information and communication technology (ICT). Technology plays an increasingly important role in people's lives, and it is envisaged that technological literacy will soon become a functional requirement for people's work, social, and even personal lives. For both social and economic reasons students will need computer and communication technology skills if they are to live successfully in a knowledge-based society. The purpose of this study is to examine the ICT usage habits and the self-assessed ICT competencies possessed by undergraduate students in teacher preparation programmes in the University of Benin. A second important issue that was addressed was whether there were significant differences in the perceived ICT competency among students according to demographic and study related factors. Thus, the paper's central research objectives are:
Introduction
Today's fast-paced world is becoming increasingly characterized by technology-driven communication, which has transformed the world into a large global connected community with everincreasing outreach of information and communication technology (ICT) . ICT refers to the range of technologies that are applied in the process of collecting, storing, editing, retrieving, and transfer of information in various forms (Olakulehin, 2007) . The Federal Ministry of Education, Nigeria (2010) defines ICT as encompassing all equipment and tools (inclusive of traditional technologies of radio, video, and television to the newer technologies of computers, hardware, firmware, etc.), as well as the methods, practices, processes, procedures, concepts, and principles that come into play in the conduct of the information and communication activities. The importance of technology in people's lives is unimaginable and it is envisaged that technological literacy will soon become a functional requirement for people's work, social, and even personal lives. For both social and economic reasons students will need computer and communication technology skills to live successfully in a knowledge-based society.
Education is the first and best key area for ICT applications. ICT is often perceived as a catalyst for change, change in teaching styles, and change in learning approaches and in access to information (Watson, 2005) . ICTs can help by providing alternative possibilities for education (Casal, 2007) . Use of different information communication technologies has become inevitable for students in learning. By using modern information communication technologies, students can retrieve required information within a short time. They can access and disseminate electronic information such as e-books and e-journals and can improve their learning by using different modern ICTs in form of wireless networks, internet, search engines, databases, websites, and web 2.0 technologies. Teachers are a vital link in the education chain, and for education to truly respond to the needs of 21st century, they must play a central role in leveraging technology, and in particular, using new and old Information and Communication Technology (ICT) devices in teaching and learning. What kind of skills will teachers need to acquire in order to be effective in an ICT based learning environment? This study will address this issue by highlighting the experiences of teachers using ICT in Nigeria, and offering some further examples of established ICT teaching and learning applications in other developing and developed countries. However, how prepared are the teachers in Nigerian classrooms to deliver 21st century education? The challenge in Nigeria today is not only shortage in the availability of teachers who are ICT-competent, but the need to move from learning to use ICT to using ICT to learn.
There is a need for capacity building to improve and update the quality of the existing teaching force, and also to ensure that teacher education programmes integrate content, pedagogy, and technology (Hughes, 2005; Koehler, Mishra, & Yahya, 2007) . The need for training in the use of ICT applications for teachers has been given top priority by government in the developed world. For instance, all British teachers were expected to have undergone training in the use of ICT by 2002. Teachers were equally supported in the purchase of personal home computers. Through these initiatives it is envisaged that many more teachers will be encouraged to explore the possibilities of ICT and increase their confidence in the use of computers (Department for Education and Employment (DfEE), (2000) . The use of ICT in teacher education has been widely studied and documented especially the positive influence of ICT in teacher education (Kay, 2006; Murray, Nuttall & Mitchell, 2008) , the use of ICT as instructional tool (Murray et al., 2008; Ryan & Scott, 2008) . Very few studies have been carried out in Nigeria on the use of ICT in education (Jegede, 2008; Ololube, 2007) . These studies investigated attitude and competence in the use of computers by academic and non-academic staff in Nigerian higher institutions.
The purpose of the present study was to analyze the pattern of ICT usage habits and perceived competency possessed by undergraduate students in teacher preparation programmes in the University of Benin. Another important issue that was addressed was whether there were significant differences in the perceived ICT competency among students according to demographic and study related factors. Thus, the paper's central research objectives are:
 To describe the ICT usage habits of students in teacher preparation programmes.
 To examine the perceived ICT competencies of students in teacher preparation programmes.
 To determine whether there were significant differences in perceived ICT competencies among students in teacher preparation programmes according to demographic and study related factors (gender, academic year/level and type of computer training).
Literature Review

Use of ICT in Higher Education
Today, a great number of experiences with educational technology in higher education exist worldwide, especially in the developed world. This has resulted in new opportunities in the integration of pedagogical and technological resources, which has enlarged flexibility across the learning process. It has equally improved the communication between lecturers and students and the interaction between different educational resources. Oliver (2002) asserts that the use of ICT in higher education enhances student-centered learning.
Within higher education, one of the major teaching challenges has always been helping students to bridge the gap between knowledge and real life practice. This is especially important in applied academic disciplines such as education where professional knowledge is constantly being renewed and recreated through real practice (Cheetham & Chivers, 2001 ). The National Policy on ICT in Education and Framework launched in 2010 presents a holistic and broad vision for ICT integration in the education sector in Nigeria. This policy moves beyond a basic technology literacy approach. Rather, it focuses on leveraging technology to transform the roles of the teacher and the learner in the classroom. It has been widely acclaimed that for Nigeria's vision 20:2020 (the economic blueprint aimed at placing Nigeria among the biggest 20 economies in the world by 2020) to be achieved, education, especially teacher development, will play a key role and ICT equally so.
Teacher development is clearly required to prepare teachers with ICT skills to equip students with the kinds of critical skills needed if they, as members of the society, are to contribute meaningfully in the country's future development. All teachers need to be familiar with ICT applications and competent in the use of ICT applications. White (2003) recommends that teachers need to experience online learning as part of their professional development. The National Universities Commission (NUC) has worked assiduously to lay the foundation for ICT integration in higher institutions through investment in ICT infrastructure, management information systems, e-mail access, and library information services. There have been essentially three kinds of ICT infrastructural provisions in Nigerian tertiary institutions. These are:
 Local initiatives; conceived and developed using local resources However, although, the University of Benin has adopted and customized the Uniben.waeup.org portal (This is the Student Registration Portal [SRP] of the University of Benin, which is part of the West African e-University Project (WAeUP) to improve productivity and promote efficient record-keeping to enhance administrative services.), the use of ICT applications in the teaching and learning process has not really taken-off in the university.
ICT Skills and Competencies
Regardless of the quantity and quality of technology available in classrooms, the key to how ICTs are used is the teacher; therefore, teachers must have the competence and the right attitude towards technology (Kadel, 2005) . Competence is defined as the ability to combine and apply relevant attributes to particular tasks in particular contexts. These attributes include high levels of knowledge, values, skill, personal dispositions, sensitivities and capabilities, and the ability to put those combinations into practice in an appropriate way (Commonwealth Department of Education, Science and Training, 2002 ). An ICT competency describes what a teacher should know to be able to use technology in his/her professional practice. Kirschner and Woperies (2003) highlighted some major ICT competencies teachers require. These include competency in:
 making personal use of ICT;
 mastery of a range of educational paradigms that make use of ICT;
 making use of ICT as minds tools;
 using ICT as tool for teaching,  mastering a range of assessment paradigms which involves use of ICT; and  understanding the policy dimensions of the use of ICT for teaching and learning.
Similarly, Marija and Palmira (2007) classified ICT competencies into two: basic and educational ICT competence. In Nigeria, higher education institutions still have a long way to make optimal use of ICT in the learning process as the ICT competencies of the majority of teachers at this level is at the basic level, if they have any at all.
At the global level UNESCO designed a competency framework for teachers (ICT-CFT), which was launched in 2008 to help educational policy-makers and curriculum developers identify the skills teachers need to harness technology in education ( The guidelines recommend that the identification of ICT competencies for teachers should be based on a clear understanding of a country's overall approach to ICT use in education. Different countries could adopt any one combination of three approaches:
i) to develop a technology-literate workforce to enhance national economic productivity and competitiveness;
ii) to develop knowledge workers, or individuals who can apply knowledge to add value to the economy and society; and iii) to develop innovators and knowledge creators for the knowledge society. Lee (1997) found that a great number of students in teacher preparation programmes were not equipped with basic computer operational skills. Ozoemelem's (2010) study revealed that there is a low level of skillfulness in the use of ICT among students of Nigerian universities. Similarly, Yusuf (2005) reported that teachers in Nigerian secondary schools are not competent in basic computer operations and in the use of generic software. If teachers are expected to integrate ICT into the school curriculum, preparations must be made at the pre-service teacher education level.
Teacher preparation programmes should focus on the need for student-teachers to have ICT skills for their own use, in the preparation of materials for teaching and learning activities; the need to facilitate the direct use of ICT in students' learning activities within the classroom situation; and the need for teachers to develop in their students a critical awareness of ICT applications and the social implications (Robbins, 1998) .
Gender and ICT Competencies
In recent years, the gender gap issue in ICT has been the subject of many studies both internationally and locally. Studies have established that females tend to be less interested in computers than males and use them less often in their spare time (Schaumburg, 2001) . In addition, studies have established that girls are less confident than boys in their computer skills, and that boys scored better than girls in computer related knowledge and skills. In addition, the three computer related occupations (computer scientists, computer engineers and system analysts, and computer science and engineering) are the top career choices for boys (Derbyshire, 2003) . Bebetsos and Antoniou's (2008) and Kadel's (2005) studies also found that females have negative attitudes towards computers; as a result they are often less computer literate than males. Sefyrin (2005) asserted that competence in ICT could be seen as a question of interest in ICT, where men are more interested in ICT then women.
Many studies show the existence of significant gender differences in ICT competencies among students. Oliver's (1993) study, a replication of an earlier (1985) study, assessed gender differences in ICTs skills among upper primary and lower secondary school students in a city school district in Western Australia. The study revealed significant gender differences among primary school pupils. They further observed that gender differences that were observed among primary school pupils in the 1985 study were still evident in 1991. On the other hand, fewer gender differences were evident among the secondary school students in 1991 compared to what was observed in 1985. In another study, which focused on gender differences in specific areas of computer competency , Rajagopal and Bojin's (2003) found that there were gender differences among male and female college and university students. Their study revealed that 12 percent of male students and 3 percent of female students declared their skills in creating and editing Web page as excellent whereas 35 percent of the male students and 68 percent of the female students reported that they do not have any knowledge in this area. However, in word processing, a clear majority of male, 59 percent and 46 percent of the female students declared their skill as excellent, while 2 percent of the males and 6 percent of the female students said that they have no skill at all. This result is at variance with the common stereotype of women as typist if we were to equate word processing with word processing, a field where women have dominated.
Research by Meelissen (2005) showed that girls seem to have a lower self-efficacy compared to boys especially in more complicated computer tasks. Meelissen's (2005) study of grade five students revealed that regardless of their gender the students could perform most of the common computer tasks such as copying text and saving documents, word processing, or using a draw programme. For less common and more advanced computer skills, such as sending an attachment via an e-mail, forwarding an e-mail, and downloading programs or documents from the Internet, boys showed more self-efficacy than girls. Research done by TengkuFaekah (2005) showed that form four male students in the Kubang Pasu district of Kedah, a northern state in Malaysia, have higher perceived ICT competency than their female counterparts. However, activities such as handling computer hardware and performing computer maintenance are still dominated by males (Atan, Azli, Rahman & Idrus, 2002) . From the review of studies above, it appears that the evidence for specific gender differences in ICT competency is inconclusive although there is a widespread belief that computers and the Internet are male-dominated technologies. It would, therefore, be interesting to find out how gender affects the perceived ICT competencies of undergraduate students in teacher preparation programmes at the University of Benin, Benin City, Nigeria, especially now that ICT is seen as not only crucial for the teaching and learning process but also for professional advancement.
Computer Training and ICT Competencies
The literature suggests that lack of adequate training and experience is one of the main factors why teachers do not use technology in their teaching. This also results in teachers' negative attitude towards computer and technology. In addition, lack of confidence leads to reluctance to use computers by teachers (Kumar & Kumar, 2003) . Another problem has been the impact of the lack of training on the integration of ICT into teacher preparation programmes in Nigeria. Training focus repeatedly targets digital literacy with little pedagogical content. Many training institutions have recognized the need for the adoption of ICT standards and its inclusion in the Nigeria teacher education curriculum (Jegede, 2009) . The use of ICT in coursework is based on teachers' own initiative as there is no policy or curriculum requirement to use ICT as a tool for teaching.
It becomes imperative that students should be equipped with digital literacy competencies in order to exploit information resources that the electronic age produces. School leavers may not possess the necessary computer skills for their university education although they have been using electronic devices frequently (Nash, 2009 ). In fact, there is an urgent need for ICT training to be given to fresh university students in order to obtain successful learning outcomes from the use of ICT and to satisfy the needs of their future employers. The most important ICT training needs should include skills development to assist ICT teaching and learning approaches for subject specific areas of specialization; maintenance training; research oriented training on ICT use for data analysis -numerical data; spread sheets; and programmes.
Methodology
Research Design
In this study the descriptive survey method was used to investigate ICT usage habits, perceived ICT competency, and related issues of undergraduate students in teacher preparation programmes. A descriptive survey method allows the researcher to pose a series of questions to willing participants, summarize their responses with percentages, frequency counts, or more rigorous statistics, and draw inferences about a particular population from the responses of the sample.
Population and Sample for the Study
The target population for this study consists of all undergraduate students in teacher preparation programmes in the five departments in the faculty of education in the University of Benin. From this population a sample of 100 undergraduate students was drawn from students in 200, 300 and 400 levels. Students in 100 level were not involved as the survey was carried out during the first week of the semester when first year students were just registering for the new session. All undergraduate students in the university are expected to enroll for CSC110 -Introduction to Computer -during the first semester of 100 level. Students' access to computers in the school is very limited. For teachers, this lack of access gives them no choice other than to teach the course, CSC110, in a theoretical format and, as such, a majority of the students who have computer training have done so at their personal expense. This is sad for, while some university communities in some countries enjoy free or inexpensive ICT facilities especially Internet access, students and faculty/staff in Nigeria must pay for time spent accessing the Internet, whether at a cyber café or in the library (although the library offers a discount).
Research Instrument
The only instrument for the study was a survey questionnaire: Students ICT Usage and Perceived Competencies Inventory (S-ICT-UPCI) adapted from Bassey et al. (2007) . The S-ICT-UPCI questionnaire was structured into three sections. Section A elicited demographic details such as department, gender, age, and academic level of the respondents. Section B examined ICT usage habits of respondents. Section C required the respondents to rate their perceived ICT competencies. It was a 5-point Likert items on ICT knowledge and skills adapted from the Western Australian Guide (2003) . The reliability of the instrument was calculated using the Cronbach alpha formula. Reliability coefficients were calculated separately for section B and each of the five subscales in section C. The reliability coefficient of section B was 0.72. The reliability coefficients in each of the five sub-scales were; 0.74 for File Navigator, 0.73 for Word Processing, 0.72 for Email, 0.72 for Internet, and 0.65 for Presentation Software. Descriptive statistics (frequencies, percentages, crosstabs, and ANOVA) were employed in the analysis of data using the Statistical Package for Social Sciences (SPSS) version 16.0.
Results
The research findings are presented in three sub-sections corresponding to the three research questions outlined earlier in the paper. Table 1 presents the demographic profile of the respondents. As revealed in Table 1 , the distribution of respondents in the various departments was 21% for ADE, 19% for EPCS, 20% each for ESAM, HEK and VTE. The majority of the respondents, fifty nine percent (59%), were females. This is in line with the general statistics on the prevalence of females in teacher education programmes and within the profession itself where approximately seventy five percent (75%) of all teachers are women (American Association of University Women [AAUW], 2004). Respondents' age range fell within the 21-25 year bracket. This age bracket was the highest, representing fifty six percent (56%). Mature students, those in the above 30 years group, were only three percent (3%). Respondents in the 400 level were highest with forty nine percent (49%), followed by 300 level with twenty seven percent (27%) and lastly 200 level with twenty four percent (24%). Table 2 provides a descriptive profile of the respondents' ICT usage habits. The results indicate that 81% of the students were computer literate while 19 percent were not. Of the eighty one percent (81%) of the respondents who were computer literate, fifty one percent (51%) of them had non-formal computer instruction/training; they picked up computer usage from friends, family, and constant use of the computer. Thirty percent (30%) of the respondents got some form of formal computer instruction/training from private computer schools. None of the respondents had any approved certificate in computer studies. Further analysis of the data revealed that eighty five percent (85%) of the respondents had access to the computer at Internet cafes/business centres with only fifteen percent (15%) having access to computers in their homes. 
Students' ICT Usage Habits
Perceived ICT Competencies of Students
Students perceived ICT competencies were examined using the ICT competency subscale in section C of the questionnaire. The subscale includes competencies on a basic suite of ICT applications which comprise of file navigation, word processing, email, and Internet. The participants were requested to rate their level of competency on a 5-point Likert-type scale; 5 for excellent, 4 for good, 3 for fair, 2 for low capability, and 1 for no capability. Table 3 presents the perceived ICT competencies of students. Table 3 shows that students perceived themselves to be competent (either excellent or good) in the use of word processing (64%) and in file navigation (51%). A lower proportion of respondents perceived themselves to be broadly good in Internet browsing (40%) and emailing (42%). As shown in Table 3also , 31% of the respondents had no capability at all in Internet browsing and emailing. This is not surprising as Table 2 revealed that students' access to the Internet is mainly at cyber cafes, which means at their personal expense. An alarming scenario is presented in the table where 70% of the respondents have no capability at all in the use of presentation tools (PowerPoint). Only two percent (2%) of the respondents considered themselves to be excellent in the use of PowerPoint. This should be expected as students would definitely not have seen their teachers make use of PowerPoint for as revealed in Table 2 students and faculty/staff have no access to computer in the faculty.
The Effects of Demographic and Study Related Characteristics on Students' Perceived ICT Competencies
A third issue investigated in this study is the differences in students' perceived ICT competencies in relation to gender, academic year/level, and type of computer training. Not much was found in the literature on academic year/level and ICT competencies. For this purpose ANOVA and Post Hoc tests were conducted, using an overall score for perceived ICT competencies which was calculated by summing the individual scores for each of the applications listed in Table 3 . The de-scriptive statistics of perceived ICT competencies in relation to demographic and study related variables are shown in Table 4 . Table 4 reveals that the means of the males (12.830) is higher than that of the females (12.083). While for the academic year/level the mean of those in 400 level (13.351) is the highest and for computer training those with formal computer training have the highest mean (18.100). To determine if the differences in means were significant a 3-way Analysis of Variance (ANOVA) was conducted. Table 5 presents the ANOVA results. There was main significant effect from computer training. The other two main effects of gender and academic year/level did not reach a significant level. .332
.000
.675
.625
.722
.500
Gender
The F-value for gender in Table 5 is .561 with df = (1, 82) significant at .456, thus not significant at .05 level. It therefore indicates that there is no significant effect of gender on perceived ICT competencies scores. As presented in Table 4 , the perceived ICT competencies mean of the males (M= 12.830 ) is higher than that of the females (M= 12.083), however, this difference is not significant enough to conclude that males perceive themselves to be more competent ICT users than the females.
Academic year/level
The F-value for academic year/level in Table 5 is 1.119 with df = 2, 82) significant at .332, thus not significant at .05 level. It therefore indicates that there is no significant effect of academic year/level on perceived ICT competencies scores. Table 5 shows that the F-value for computer training is 42.568 with df = (2,82) significant at .000, which is significant at .05 level. It therefore indicates that computer training received by the student exerted a significant effect on perceived ICT competencies scores. To determine which type of training was most effective, a follow-up post-hoc analysis was conducted using Scheffe Multiple Comparison since the number of subjects in the three groups (19, 51, 30) were unequal. The result is summarized in Table 6 . As indicated in Table 6 there are significant differences among the three groups.
Computer training
Discussion
This study examined the ICT usage habits and perceived ICT competencies of undergraduate students in teacher preparation programmes in the University of Benin. Another important issue was to determine whether there were differences in the perceived ICT competencies according to demographic and study related variables. Respondents were asked questions relating to computer literacy, computer knowledge, use of ICT skills, form of computer training, access to infrastructures such as computers and the Internet, and frequency of Internet and email usage. The results showed a low level of ICT usage. These findings are broadly in agreement with findings from studies on the level of computer literacy in Nigerian universities (Adomi & Anie, 2006; Asogwa, 2006; Bassey et al., 2007) . While it is recommended that students entering the undergraduate programmes in Nigerian universities be computer literate, as most of the administrative processes (e.g. course registration, payment of fees, booking of hostel accommodation, etc.) are done online, it has not yet been made a mandatory requirement of entry on the basis of equity and access.
The lack of access to the Internet on campus is not in line with the vision of the U B Technologies initiatives, which was meant to provide access to computer workstations and the Internet for a token fee. The use of cybercafés presents another dimension to the use of the computer/Internet, as the findings revealed that most of the "computing" time is spent partaking in a variety of online activities such as web surfing, as opposed to more "traditional" computing activities like word processing. This result aligns well with a common theme in computer education literature, which suggests that while social or recreational use of computers is high, the more academic use is seen as boring and only undertaken when really necessary.
There are important considerations in the use of the Internet by students that go beyond mere access to computing facilities and the Internet. Even when every student is "online", not all of them may have the same type of connections. Some may have the benefit of high speed, dedicated networking, whereas the only option for some students may be a dialup modem line that does not support the data transfer rate required for high quality interactive multimedia programmes (Ingram, 1996) . Additionally, simply having the requisite computer resources does not automatically grant access to the information highway. If one is unfamiliar with computers or the Internet, attempting to navigate this new medium can be frustrating and frightening. This confirms Brogan's (1997) findings, which found that 75 percent of all students in his study indicated the need for training in the use of the Internet.
With respect to perceived ICT competencies, the analysis of the data revealed that overall students did not perceive themselves very competent in ICT. However, the self-assessment by respondents as to their level of competency may be somewhat subjective, as perception of knowledge and ability in computer skills do not always correspond to the reality (Ballantine, McCourt, & Cyelere, 2007) . The result is in line with findings with Nigerian university students reporting themselves as knowing how to use the Internet (Adomi & Anie, 2006; Asogwa, 2006; Bassey et al., 2007) . Students' patronage of Internet cafes might be the result of their level of competency in the use of word processing and file navigation applications. This however, is not an encouraging level of competency if students are to benefit from e-learning. In general, the results for competency in Internet browsing and emailing revealed ratings between the ranges of "fair" and "good," that is a moderate level of skills in these applications. For competency in the use of presentation tools, respondents' results revealed that only a negligible percentage of the respondents have competency in this ICT application. Overall, the results are consistent with the literature that there is dire need to improve and facilitate the innovative use of technology and embed technology usage in higher education curriculum in the country (Adomi & Anie, 2006; Asogwa, 2006; Bassey et al., 2007) .
The findings indicate that there is no significant difference between male and female in their perceived ICT competencies. This is not surprising as studies have shown that gender gap in ICT usage is gradually closing up, especially among students in tertiary institutions as evident in that of Ozoemelen (2010) who found out that the gender gap in Internet use has narrowed significantly in the college age group. However, the finding is at variance with that of Ono and Zavodny's (2003) study which found females to be less frequent and intense users of the Internet. There was similarly no significant difference among students according to academic year/level. The findings indicate that there is significant difference in the perceived ICT competencies of the students who had taken computer courses. Altan (2003) found a similar result which suggests that there is a significant difference between those who have taken a computer course and those who have not.
Limitations of the Study
It should be noted that the study presented here has several limitations. The sample size of one hundred (100) students of the five departments in the Faculty of Education at the University of Benin will make generalization difficult. Furthermore, the use of perception to find out skill competency is a limitation as students might not be truthful in reporting their level of competency. Making them carry out these practical skills would have been a better option.
Conclusion
The findings of this study showed a low level of ICT usage by the respondents. The lack of access to computers and Internet connectivity within the faculty is worrisome. From the findings, it is clear that the critical factor of institutional provision of ICT infrastructure has not yet been reached. One not only needs the infrastructure available, but also the personal skills in order to use ICT. It is evident from the literature that unless the issue of ICT competency is addressed, it can itself be a barrier to students' learning. We suggest that special funds be created to revamp the e-learning support centres at the faculty level for students and faculty/staff use. Regarding future research, further studies utilizing random sampling technique should be designed to increase the generalizability of these findings. Further studies employing the use of interviews or observations would generate a fuller understanding of our reported survey results.
